are more likely to have lower Glasgow Outcome Scores than their younger counterparts with similar injuries (Mosenthal, et al., 2002) , little is known about the specific impairments experienced over time. A better understanding of and the ability to predict the trajectory of disability among older adults following TBI is needed (Dams-O'Connor, Gibbons, Landau, Larson, & Crane, 2016) in order to aid to nurses and other clinicians who aim to diminish the problem of TBI-related disability in the older adult. Dikmen, Machamer, Miller, Doctor, and Temkin (2001) developed the Functional Status Examination (FSE) to evaluate changes in everyday living across physical, social and psychological domains. The FSE has been shown to have good test-retest reliability (r = 0.80) as well as high correlation of proxy to subject report (r = 0.76) 5 and ability to assess for changes to 5 years postinjury. Limited studies to date have included examined age and specific domains of functional status post-TBI (Powell, Temkin, Machamer, & Dikmen, 2007; Wise, Mathews-Dalton, Dikmen, Temkin, Machamer, Bell & Powell, 2010) . No association was found between increasing age (>40 years) and ability to participate in leisure activities via FSE at 1-year postinjury (Wise et al., 2010) . Powell et al. (2007) used the FSE to examine home management at one year postinjury and found that adults 65-89 years of age (n = 7) were more likely than younger colleagues (n = 153) to be dependent or require some health with home management activities (e.g., cleaning, home repair, yard care). However, these studies are limited by the lack of longitudinal assessment of function over time, choice of age cut-offs as well as understanding the relationship between premorbid functioning and health-related quality of life on function postinjury. The purpose of the present report is to address some of these gaps by: (a) describing the trajectory of change in overall functional performance as well as its specific domains in younger and older adults to one-year postinjury using the FSE and (b) examining the relationship between functional performance and preinjury health-related quality of life (HRQOL) in these groups.
| ME THODS
We conducted secondary analysis from a prospective cohort study that recruited younger (n = 19) and older adults aged 65 years old and a (n = 15) within 24 hr of mild-moderate TBI (defined as Glasgow Coma Scale Score (GCS) of 9-15; Teasdale & Jennett, 1974) . The purpose of the parent study was to de- Once informed consent was obtained, a member of the research team extracted information from the medical record on type of brain injury, and comorbid health conditions. Demographic information was obtained from the subject or LAR at enrolment and injury-related information were extracted from the medical record and verified with the trauma registry. Participants whose LAR had initially provided consent to participate (n = 3)
were able to be re-consented during the first week postinjury.
Trained research assistants conducted interviews with participants to obtain answers to questionnaires regarding recovery to 1 year following TBI.
To address the present study's aims, data included from the parent study were demographics at time of study entry (age, gender and race/ethnicity), preinjury HRQOL as well as functional status at 3, 6
and 12 months postinjury. Initial injury severity was measured by (a) the GCS in the Emergency Department and (b) Injury Severity Score (ISS) both verified by the hospital trauma registry. The ISS is the sum What does this research add to existing knowledge in gerontology?
• Identifies specific domains of function that are impaired in older adults with mild traumatic brain injury to 1 year postinjury.
What are the implications of this new knowledge for nursing care with older people?
• Identifies specific targets for assessment and rehabilitation (mobility, ability to travel outside the home and home maintenance) that nurses caring for this population should address.
• Examination and adaptation of home environment should be considered postinjury because perceived barriers at the entrances to homes of older adults have been found to be associated with daily mobilisation.
How could the findings be used to influence policy or practice or research or education?
• Preinjury physical condition can be used for screening at time of injury to identify patients have greater needs in during recovery and rehabilitation.
• Further examination of the role of resource utilisation and participation in specific therapies on functional status needs to be explored.
of the squares of the most severe injury in each of the three most severely injured body regions (Baker, O'Neill, Haddon, & Long, 1974) .
The six body regions on which the ISS is based are head/neck, face, chest, abdomen/pelvic contents, extremities/pelvic girdle and external. The ISS is scored on a scale of 1 (least severe) to 75 (most severe), scores of 14 or higher indicate moderate injury (Baker & O'Neill, 1976) .
Health-Related Quality of Life (HRQOL) was measured at time of enrolment or when cognitively able to respond (within first week of injury) using the Health-related Quality of Life Short Form-12v2 (SF-12v2), a 12-item scale that measures HRQOL for the past week. To assess preinjury HRQOL, we asked participants to respond to the items to indicate their HRQOL in the week prior to injury. We computed and weighted the scores based on the SF-12v2 scoring manual (Ware, Keller, & Kosinski, 1998) . Scores are on a range of 0-100 with higher score indicating better health status, 50 is considered the average. Subscales for physical component (PCS) and mental component (MCS) are produced (Ware, Kosinski, & Keller, 1996) . There is no cut-off value to determine the level of individual's quality of life and the scores tend to vary for different age groups. For example, PCS tends to decrease with age, while MCS tends to increase. It has been validated for use in TBI patients (Findler, Cantor, Haddad, Gordon, & Ashman, 2001 ). 
| Statistical analysis
The data included in the analysis were from all of the participants with TBI who enrolled in the original study. Three sets of analyses were implemented. First, descriptive analysis was performed to describe the characteristics of the participants and one-way ANOVA was performed to examine the baseline differences between older and younger adult groups. Second, the functional changes over time between younger and older adults following TBI were analyzed by repeated-measures ANOVA with
Bonferroni's post hoc tests. Third, regression analyses were used to examine the relationship between all participants' preinjury HRQOL (separate models built for the physical (PCS) and mental health (MCS) components) and their functional performance (each item in FSE) at 3, 6, 12 months. A p-value <0.05 was the criterion to determine statistical significance. 
| RE SULTS
This study analysed FSE data and preinjury HRQOL data in both groups of younger adults (n = 19) and older adults (n = 15) following mild-moderate TBI (Please see Table 1 
| Differences in functional performance between younger and older adults with TBI over time
Older adults consistently showed significantly worse functional performance than younger adults following TBI in the following domains: mobility, ability to travel, home maintenance and overall functional status (Table 2) . For older adults, significant functional declines were observed in the domain of personal care and overall functional status over time compared to younger adults, especially during the 6-to 12-month follow-up period (Table 2 ). In both age groups, functional mobility was positively associated with the ability to travel (r = 0.69), home maintenance (r = 0.70) and social integration (r = 0.66; ps < 0.01).
| The relationship between preinjury quality of life and functional performance
For all subjects, preinjury physical health (PCS) was significantly associ- We also examined the correlation between each FSE domain and preinjury physical and mental health by age group (Tables 3a,b) .
Overall, for older adults, higher quality of life prior to injury was associated with better functional status. Specifically, higher physical quality of life at was associated with better ability to perform home maintenance in older adults at each timepoint (ps < 0.05). While in younger adults, preinjury PCS was only correlated with executive functioning 
TA B L E 3
The relationship between pre-injury (a) physical quality of life (SF-12v2-PC) and functional impairments changes over time. (b) mental quality of life (SF-12v2-MC) and functional impairments changes over time 
| D ISCUSS I ON
As our society ages, the number older adults living with TBI increases; however, there is a limited number of studies examining older adults' functional performance following TBI and their unique rehabilitation needs. In the present report, older adults showed significantly and consistently worse functional performance than younger adults in the following functions: mobility, ability to travel, home maintenance and overall functional status to 1-year postinjury. These results are consistent with other studies that show older adults tend to have worse physical outcomes after a TBI due to a decreased ability to recover from neural insult; this is compounded by decreased physical activity in the immediate/acute recovery phase (Cuthbert et al., 2015; Howrey, Graham, Pappadis, Granger, & Ottenbacher, (in press ;. Our results suggest that early intervention and rehabilitation should focus on improving older adults' mobility. Tiedemann, O'Rourke, Sesto, and Sherrington (2013) found that balance and mobility improved among older adults engaged in a low-impact exercise regimen (yoga) when compared to their control group. Furthermore, our results showed that mobility and social health are positively correlated; this further highlights the importance of focusing care efforts on preventing mobility decline.
Reconciling home maintenance needs is an important start because perceived barriers to mobility at the entrances to homes of older adults have been found to be associated with daily mobilisation 1 ;
therefore, examination and adaptation of home environments and the older adults perception of the environment should be consid- Quality of life (including physical health and mental health) measured by the SF-12 prior to injury plays an important role in overall functioning performance following TBI. We found that in both age groups, better preinjury physical health condition was associated with a better overall functioning performance and home maintenance ability across timepoints. However, SF-12 MCS correlated differently with the functional status in different age groups. For older adults, better preinjury MCS was associated with worse functional outcomes. This finding has not been examined in other studies on patients with TBI, but has been investigated in studies on patients with lumbar degenerative disc disease (Stienen et al., 2017) .
Stienen et al. found in both healthy persons and older patients with the average age over 55 years old, there was a significant increase in functional impairment with every increase in the quartile of the SF-12 MCS. It appears that the association is independent from the underlying disease. While comorbidities have been shown to complicate functional outcome after TBI, the evidence is still emerging for the protective quality of exceptional physical health and mental resilience (Holland & Schmidt, 2015) . Additionally, in experimental models, better functional outcomes were evident in animals postinjury who underwent exercise regimens before brain injury (Zhao, Sabirzhanov, Wu, Faden, & Stoica, 2015) . Preinjury HRQOL can be used a screening tool for healthcare providers to identify patients who will likely have greater needs in during recovery and rehabilitation for targeted intervention.
Limitations of the present study include a modest sample size, 
| CON CLUS IONS
Our study provides insights and implications into adults' specific functional impairments following TBI, and which domains have TA B L E 3 (Continued) persistent deficits. This may inform future research and design of post-TBI intervention for older adults. However, results of our study are limited in generalisability by the small sample size as well as lack of information available on how resource utilisation and participation in specific therapies may have modified functioning over time.
| IMPLI C ATI ON S FOR PR AC TI CE
Care of older persons following TBI may be improved through additional assessment and intervention. Specifically, screening for baseline HRQOL, and in particular, physical function, could help identify individuals who would have greater recovery needs earlier. Further, focusing on early interventions to improve mobility and prevent its decline, may not only improve mobility of the older person, but also ability to travel, and overall social health.
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